SUMMARY Variation in pulmonary artery pressure has important consequences for the interpretation of isolated pressure measurements in patients with chronic heart failure. To investigate the nature of diurnal variation in pulmonary artery pressure in chronic heart failure, eight angina-free men (aged 50-72 years) with treated chronic heart failure caused by ischaemic heart disease underwent continuous ambulatory pulmonary artery pressure recording by a transducer tipped catheter. The mean (1 SD) daytime pulmonary artery pressure was 29 6 (5 0) mm Hg systolic and 13-7 (5 6) mm Hg diastolic. The mean change in pressure from day to night was + 5-1 (3-2) mm Hg systolic and + 3-8 (1 -7) mm Hg diastolic; and the mean change from standing to lying + 9.3 (2 3) mm Hg systolic and +664 (2*1) mm Hg diastolic. In six of the eight patients there was considerable rise in pulmonary artery pressure at night, but in the two patients with the most severe symptoms there was no nocturnal rise.
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In patients with chronic heart failure, nocturnal pulmonary artery pressure is not determined by postural change alone. But interpretation of isolated pulmonary artery pressure measurements must take the posture of the patient into account.
The measurement ofcentral haemodynamic function on a single occasion in patients with chronic heart failure may be affected by the time of day. Haemodynamic changes that could be interpreted as being advantageous in patients with chronic heart failure have been shown on placebo treatment,' and after meals.2 This issue was highlighted when invasive studies showed an improvement in haemodynamic function over 24 hours without any therapeutic intervention. 3 One possible explanation for these observations is that there is diurnal variation of central haemodynamic function that is confounding their interpretation. We investigated this hypothesis by measuring changes in pulmonary artery pressure in ambulant patients with chronic heart failure over a 24 hour period.
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PATIENTS
Eight men (mean age 62; range 50-72) with chronic heart failure caused by ischaemic heart disease underwent continuous ambulatory pulmonary artery pressure measurement. They had been admitted to hospital for treatment of heart failure. All had undergone cardiac catheterisation and angiography on a previous hospital admission.
Their principal complaint was breathlessness on exertion and to a lesser extent tiredness. None of the patients had peripheral oedema, angina, or evidence of myocardial ischaemia on the electrocardiogram during exercise. The table shows between midnight and 06.00 h."'
The changes that we saw in pulmonary artery lonitoring of the electrocardiogram showed no pressure in patients in bed at night are largely segment changes and no sustained rhythm dis-consistent with a change in posture. The discrepancy )ance. During the period of recording the patients between standing to lying and day to night pressure ed few episodes of breathlessness or tiredness: changes may be explained either because the patients ;e were rated as mild. Apart from slight discom-were propped up on more pillows at night than they at the site of catheter insertion, which did not were when they lay down during the day or because :rict the activity of the patients, there were no postural pressure changes themselves varied accordiplications from the catheterisation procedure.
ing to the time of day itself and to the timing of drug administration.
Two further observations, however, suggest that cussion the nocturnal pressure rise cannot be explained entirely by posture. First, the rise in pressure at night have shown a considerable variability in pulmon-was not always sudden and it varied considerably. In artery pressure throughout the day: six out of the four of the patients (cases 1, 2, 6, and 7) the nocturnal it patients showed a substantial rise in pulmonary rise in pressure was of gradual onset and tended to ry pressure while they were in bed at night. increase during the night. This is in contrast with the ,pite the invasive nature of the investigation, the postural pressure changes during the day which took ents stated they were almost as mobile as they less than 15 seconds to equilibrate at their new value e at home and all reported sleeping well. For the and then remained steady. Second, two patients had )le group the mean pulmonary artery systolic and no nocturnal rise in pressure. Their posture at night ,tolic pressures at rest were within normal limits did not differ from that of the other patients and they ing the day but became abnormal at night. In the had similar postural pressure changes during the day recordings the same pattern of pressure rise was compared with the rest of the group. roduced each night. Pulmonary artery pressure Sleep itself is probably not responsible for the be affected by left ventricular function,45 exer-pressure changes because hypnosis had no effect on effects of diuretics,6 meals,27 respiratory pat-cardiac output or pulmonary vascular pressures.2' In 8,10 autonomic effects such as fear,""`and tem-studies of neural control of pulmonary artery presiture. '4 It seems that the previous inconsistences sure in patients with heart failure treated with ie assessment ofpulmonary artery pressure could ganglionic and sympathetic blocking agents a fall in :xplained by these effects together with diurnal pulmonary artery pressure was recorded during postural changes.'S'7 The effect of drugs on the sleep.22 This finding may have reflected the use or aviour of the pulmonary artery pressure in our consumption of the drugs. ents cannot be quantified, but it is likely'that they
In patients with treated chronic heart failure, there is often diurnal variation of pulmonary artery pressure, the notable feature of which is a pronounced pressure rise at night. Superimposed upon this are other sources oftemporary variation such as posture, alterations of which may cause large pressure changes. Although lying down may have been the principal cause of the nocturnal rise in pulmonary artery pressure seen in six of our eight patients, the pattern of a gradual rise in pressure in some of these patients and the lack ofnocturnal rise in pressure in a further two patients suggest that other unexplained factors may influence the pulmonary artery pressure at night, and that different mechanisms may predominate in different individuals. Patients with chronic heart failure and a nocturnal increase in pulmonary artery pressure may be at increased risk of developing paroxysmal nocturnal dyspnoea.
